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http://dx.doi.org/10.1016/j.jmu.2012A 25-year-old African-American woman presented to a chiropractic teaching clinic for a sono-
graphic carotid screening examination with a GE LOGIQ e ultrasound scanner (GE Healthcare,
Milwaukee, WI, USA) using a 8e13 MHz linear array transducer. During the otherwise normal
carotid examination, an asymmetrical appearance of the thyroid gland was noted.
Thyroid abnormalities are commonly identified during sonographic carotid duplex screening
examinations. The majority of the abnormalities are considered incidental. Herein, we present
a case of thyroid hemiagenesis, a rare diagnosis, discovered during a sonographic examination
of the extracranial vasculature. We also discuss the thyroid pathologies associated with thyroid
hemiagenesis.
ª 2012, Elsevier Taiwan LLC and the Chinese Taipei Society of Ultrasound in Medicine.
Open access under CC BY-NC-ND license.Introduction
Asymmetry of the thyroid lobes, with the right lobe typi-
cally larger, is commonly recognized by surgeons [1].
However, thyroid hemiagenesis is a rare congenital anomaly
resulting in the absence of one lobe of the thyroid gland.
Although this anomaly is likely due to failure ofKettner, Professor, Chair,
llege of Chiropractic, 1851,
erfield, MO 63006-1065, USA.
ogan.edu (N.W. Kettner).
C and the Chinese Taipei Society
.10.001embryological development, the cause is not clear yet
[2,3]. During development, the thyroid gland normally
descends to its typical location in front of the pharynx.
Failure of descent has also been suggested as a cause of
thyroid hemiagenesis; however, the compensatory growth
of the other lobe suggests a lobulation defect rather than
a failure of descent [4].
Thyroid hemiagenesis has been reported to occur in
0.05e0.2% of the population [2,5] with Sakura et al noting
in 2007 the incidence of 250 reported cases [6]. It occurs
more commonly in females [7]. Thyroid agenesis is often an
incidental finding when the thyroid gland is being imaged
for suspected pathology or during a screening examinationof Ultrasound in Medicine. Open access under CC BY-NC-ND license.
Thyroid Hemiagenesis 229[8]. If no thyroid pathology is demonstrated in the existing
lobe, one lobe of the thyroid is adequate to maintain
clinical euthyroidism [8].
Thyroid hemiagenesis should not be dismissed merely as
an asymmetry between the thyroid lobes, as there is an
increased risk of thyroid pathology in patients with the
anomaly [8]. Herein, we describe the incidental discovery
of thyroid hemiagenesis and, in addition, review the typical
sonographic findings of thyroid hemiagenesis, appropriate
laboratory workup, and additional examinations of the
thyroid that will assist in further characterization of the
gland.Fig. 2 Transverse ultrasound image of the right lobe of the
thyroid demonstrates a small anechoic nodule laterally.Case report
A 25-year-old African-American woman presented to
a chiropractic teaching clinic for a sonographic carotid
screening examination with a GE LOGIQ e (GE Healthcare,
Milwaukee, WI, USA) using a 8e13 MHz (set at 10 MHz)
linear array transducer. During the otherwise normal
carotid examination, an asymmetrical appearance of the
thyroid gland was noted. It is the protocol of the radiology
department to recommend patients undergo a dedicated
sonographic thyroid examination whenever thyroid abnor-
malities are noted during a carotid duplex ultrasound
examination. A dedicated sonographic thyroid examination
was subsequently performed. The examination demon-
strated complete absence of the left lobe of the thyroid
(Fig. 1). The right lobe of the thyroid had the following
measurements: width, 2.35 cm; depth, 1.44 cm; and
length, 4.56 cm. The volume of the right lobe of the thyroid
was 8.08 mL (V Z W  D  L  p/6). The right lobe of the
thyroid contained two small anechoic nodules measuring
0.29  0.18 cm and 0.30  0.17 cm (Figs. 2 and 3). There
was apparent hypertrophy of the sternohyoid and sterno-
thyroid muscles with preservation of the isthmus. No
evidence of a surgical scar was noted. The patient reported
no tenderness with palpation during a physical examination
of the thyroid gland. Incidentally, the referring clinicianFig. 1 Absence of the left lobe of the thyroid with preser-
vation of the isthmus. Apparent hypertrophy of the sternohyoid
and sternothyroid muscles is demonstrated.reported that the absence of the lobe was not detectable
with palpation. Further physical examination revealed
a well-developed, well-nourished female with a height and
weight of 160 cm and 70.5 kg, respectively. The patient was
alert and oriented to person, place, and time. Blood pres-
sure, respiration, and pulse rate were 112/68, 20, and 62,
respectively. A review of systems was unremarkable with
the patient reporting no history of radiation exposure,
lymphadenopathy, or hoarseness. Family history of thyroid
conditions was denied. The patient reported diabetes and
cardiovascular disease on the paternal side.
Because of the increased risk of other thyroid diseases
with hemiagenesis, a laboratory examination of the thyroid
was performed, including a test of hypothyroid profile,
thyroid peroxidase, and thyroglobulin antibodies. The test
results were normal: T3 uptake, 31.9% (normal range); T4
total, 7.2 mg/dL (normal range); TSH3-UL, 0.962 mIU/mL
(normal range); anti-TPO antibodies, 11 IU/mL; and thyro-
globulin Ab <20 IU/mL (normal range). The patient was
referred to an endocrinologist for further evaluation, but
chose not to proceed with the recommendation. The
patient provided written consent to use her medical record
with no patient identifiers.Fig. 3 Transverse ultrasound image of the right lobe of the
thyroid demonstrates a small anechoic nodule medially.
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Hemiagenesis is a very rare congenital anomaly [9] and was
first reported in 1866 [7]. A genetic origin is confirmed in
3e5% of cases [10,11]. The thyroid gland develops from
a duct-like invagination of the ectoderm. At 16e17 days of
gestation it will expand ventrally while being attached to
the pharyngeal floor by the thyroglossal duct. The rudi-
mentary thyroid becomes spherical and then bilobed as it
descends caudally to lie anterior to the pharynx [1,12].
Defects in thyroid development, or dysgenesis, include
hemiagenesis, ectopy, and athyreosis. Other variations of
thyroid anatomy are cysts of the thyroglossal ducts and
a pyramidal lobe of the thyroid [10].
Asymmetry of the lobes of the thyroid occurs in normal
individuals with the right lobe being larger in most cases
[1,12]. Therefore, hemiagenesis can be considered to be an
extreme asymmetry [12]. Thyroid hemiagenesis more
commonly affects the left lobe [3,6,7], which was the case
with our patient. Ruchala et al report that the left lobe is
affected 68e80% of the time with the isthmus being present
in 50% of the cases studied [8].
The absence of one lobe of the thyroid commonly has no
clinical significance or symptoms [5,8,12]. However, reports
have suggested that in adults with hemiagenesis, the
development of compensatory hypertrophy of the contra-
lateral thyroid tissue, thyroid nodular disease, disturbances
in thyroid function, thyroid morphological abnormalities,
and thyroid autoimmune disorders are more likely to
develop. The prevalence of these findings increases signif-
icantly with age [8]. Karabay et al report that a coexistent
disorder is a common feature in patients with thyroid
hemiagenesis, including Graves’ disease, hyperthyroidism,
chronic lymphocytic thyroiditis, subacute thyroiditis,
nodular goiter, hyperfunctioning adenoma, and primary or
metastatic carcinoma [7]. Thyroid nodules and autoimmune
thyroid disease have been reported as the most frequently
associated disorders [8].
Nodules discovered inadvertently during an unrelated
examination, as in the case of this patient, are defined as
thyroid incidentalomas [13,14]. Sonographic examinations
havedescribeddetectionof incidentalomas in67%ofpatients
[13]. Two studies involving 494 and267participants, reported
malignancy rates of nonpalpable thyroid nodules at 9% and
12%, respectively [13]. Management of thyroid nodules is
controversial [15]. It is recommended that nodules with
a diameter <1 cm and without a suspicious history or ultra-
sound findings should have a follow-up ultrasound examina-
tion and thyroid-stimulating hormone (TSH)measurements in
6e18 months [15]. Ultrasound features that predict a risk of
malignancy are marked hypoechogenicity, micro-
calcifications, irregular or microlobulated margins, and
chaotic or intranodular vascularity. A fine-needle biopsy may
be warranted when these characteristics are present [15].
Other factors that suggest an increased risk for malignant
potential are a history of head and neck irradiation, a family
history of thyroid carcinoma or multiple endocrine neoplasia
type 2, age<14 or>70,male gender, growing nodule, firm or
hard consistency, cervical adenopathy, fixed nodule or
persistent dysphonia, dysphagia, or dyspnea [15]. A standard
protocol for the management of patients with thyroidhemiagenesis is still a matter of debate [8]. Thyroid hemia-
genesis has been commonly regarded as a benign develop-
mental variant requiring no treatment [8]. Surgical resection
may be recommended if there is a suspicious sonographic
appearance, nondiagnostic fine-needle aspiration biopsy
findings, toxic nodular goiter, or a high goiter volume [8]. If
compensatory hyperplasia occurs to balance hormone
demand, especially during puberty, nodule formation may
coexist. The normal thyroid volume as reported byGhervan is
10e15mL for females and 12e18mL formales [16]. Given the
reported patient and the absence of one lobe of the thyroid,
a volume of 8.08 mL would be within normal limits for
a female. If the thyroid is enlarged, supplementation with
levothyroxine (LT4) has been shown to be effective in
reducing the likelihood of nodule formation by reducing
thyroid volume [17].
Thyroid function measures are usually within normal
ranges for patients with thyroid hemiagenesis, but they
have significantly higher TSH and free T3 concentrations
[8,12]. The likely explanation is that the underdeveloped
gland is exposed to higher TSH overstimulation in order to
maintain the normal ranges of thyroid hormone [8]. In
addition, the increased demand of thyroid hormone during
puberty or pregnancy or during times of iodine deficiency or
exposure to goitrogens may intensify TSH secretion [8].
Sonography is the most cost-effective means of diag-
nosing thyroid hemiagenesis. Computed tomography (CT)
and magnetic resonance imaging (MRI) may also be used,
but are expensive and time-consuming in comparison [7].
Thyroid hemiagenesis is commonly diagnosed on thyroid
scintigraphy with the accumulation of tracer in only one
lobe of the thyroid [1,5]. Thyroid scintigraphy is the only
imaging modality that assesses thyroid regional function
while detecting areas of autonomously functioning thyroid
tissue [15,18]. However, scintigraphy may not confirm
thyroid hemiagenesis due to several clinical conditions
mimicking the absence of a lobe. These mimickers include
autonomously functioning nodules with suppressed normal
thyroid tissue, neoplasm (primary and secondary), infiltra-
tive disease (amyloidosis), and unilateral inflammation.
Functional hemiagenesis may be noted on scintigraphy
while morphological hemiagenesis can be determined by
sonography, CT, and MRI examinations [7].
Conclusion
Thyroid hemiagenesis is a rare entity that is readily
detected by sonography. It is often an incidental finding
during a routine thyroid screen. Typically the patient is
asymptomatic and thyroid function is normal. However,
thyroid hemiagenesis may be associated with thyroid
nodules and autoimmune thyroid diseases. Detecting and
understanding the clinical and imaging presentation of
thyroid hemiagenesis may ensure timely diagnosis and
appropriate management.
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